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Indian Standard 

SPECIFICATION FOR 

PORTABLE INSULATION RESISTANCE 

TESTER ( MAINS OPERATED ) 

0, FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards 
Institution on 24 September 1986, after the draft finalized by the Electrical 
Measuring Instruments Sectional Committee had been approved by the 
Electrotechnical Division Council, 

0.2 Mains operated insulation resistance testers are convenient means of 
measuring insulation resistance on production line. They have the 
advantage over hand operated insulation resistance testers covered by 
IS : 2992-1980* or transistorized battery operated insulation resistance 
tester as the hand generator needs table space and both the hands of the 
operator get busy in operating the instrument, and batteries are difficult 
to maintain in daily use. 

0,3 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, express- 
ing the result of a test or analysis, shall be rounded off in accordance 
with IS : 2-1960t. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in 
this standard. 



1. SCOPE 

1.1 This standard covers direct reading portable insulation resistance 
testers ( mains operated ) enclosing in the same case a source having a 
rated voltage up to 5 kV dc and moving coil { single coil or cross coil 
type ) instrument for indication of resistance. 

1.1.1 The scope of this standard is confined to mains-operated 
insulation resistance testers. 



♦Specification for insulation resistance testers ( magneto generator type ) {first 
revision ). 

tRuIes for rounding off numerical values ( revised ). 
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2. TERMINOLOGY 

2.0 For the purpose of this standard, the following definitions shall 
apply. 

2.1 Rated Output Voltage — The open circuit voltage at the tester 
between the 'line' and 'earth' terminals as assigned by the manufacturer. 

2.2 Rated Resistance — The resistance indicated by the tester 
corresponding to the scale mark, nearest to the scale mark of infinity. 

2.3 Eflfective Range of Measurement — That part of the scale where 
measurement can be made with the stated accuracy. 

2.3.1 The range of resistance value from 1/1 000 up to 1/ 10 of the rated 
resistance value, shall be termed as first effective range and the range 
of resistance from 1/10 of the rated resistance value is termed the second 
effective range. 

2.4 Central Scale Mark — The scale mark corresponding to 1/50 of 
the rated resistance with the scale values 1, 2, 5 or an integral power of 
10 or multiples thereof. 

2.5 Error in Indication — The difference between the indicated 
value and the true value of the quantity being measured. The error is 
positive if the indicated value is greater and negative if it is smaller than 
the true value. 

2.6 Ripple Factor — The ratio of the ripple magnitude to the arith- 
matic mean voltage. 

2.6.1 Ripple — The periodic deviation from the ariihmatic mean value. 
The magnitude of the ripple is defined as half the difference between 
the maximum and minimum values. 

2.7 Indicator — The permanent magnet moving coil indicator or ratio 
type indicator, used to indicate the insulation resistance values. 

2.8 Scale Length — The length of the arc through the tips of the 
shortest scale mark. In case of multiscale instruments, the scale length 
coriesponds to the longest of all scales. 

2.9 Short Circuit Current — The dc current which passes through 
^earth' and 'line' terminals when short circuited if the minimum scale 
marking is zero, and in case minimum scale marking is other than zero 
current which passes through 'earth' and 'line' terminal when a resistance 
corresponding to minimum scale mark is connected. 

2.10 Type Tests — Tests carried out to prove conformity with the 
requirements of this specification. These are intended to prove the 
general qualities and design of a given type of tester. 
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2.11 Acceptance Tests — Tests carried out on samples taken from a 
lot for the purpose of acceptance of the lot. 

2.12 Routine Tests — Tests carried out on each tester to check 
requirements likely to vary during protection. 

3. RATINGS 

3,1 The rated resistance and rated voltage of the insulation resistance 
tester may be selected from the values shown in Table 1. 

TABLE 1 RATINGS OF INSULATION RESISTANCE TESTERS 

Rated Output 
Voltage 
( dc Volts ) 

(1) 

50 
100 
250 
500 

1 000 

2 500 
5 000 

3.1.1 The multi-range tester may be of the following types: 

a) Single rated voltage with multi-rated resistance ranges, and 

b) Multi-voltage with multi-rated resistance ranges. 

The rated voltage and rated resistance values shall be selected from 
the values stated in Table 1. 

4. CONSTRUCTION 

4.1 General — The tester shall be sufficiently robust to withstand 
mechanical vibrations and shocks. Its working parts shall be housed in 
a case which shall be dust proof and of sufficient strength to afford 
adequate protection against external damage. Housing shall be electricaly 
insulated. 

4.2 Terminals — The tester shall be equipped with gaurd ring around 
the line terminal. A guard terminal shall also be provided and electri- 
cally connected to the gaurd ring in case of testers having rated resis- 
tance of 1 000 megohms and more; the line terminal, guard ring and 



Rated Resistance lir 

Megohms 

-^. _ 

Min Max 


(2) 




(3) 


5 




100 


20 




200 


50 




500 


100 




1 000 


200 




2 000 


2 500 




50 000 


5 000 




100 000 
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guard teriiiinal shall be connected to the negative side and earth 
terminal to the positive side of the supply. The line terminal, guard 
terminal and earth terminal shall be suitably marked, preferably as L, G 
and E respectively to distinguish them. 

4.3 Infinity Adjustment — Testers having rated resistance 1 000 M n 
and more shall be provided with a suitable device accessible from out- 
side far adjusting the pointer to the infinity mark. 

4.4 Pointer — The pointer shall have a knife-edge tip and be long 
enough to reach at least one-third of small scale marks. 

4.5 Central Scale Mark — The central scale mark shall be located 
approximately in the centre of the total effective range, 

5. EFFECTIVE RANGE OF TESTER 

5.1 The effective range of the tester shall be from rated resistance down 
to one-thousandth of the rated resistance. 

6. INPUT VOLTAGE 

6.1 The rated input voltage shall be the mains voltage ( single phase ), 
that is 230 V. However, the instrument should function within the 
specified limit for variation of the voltage. 

6.2 Rated Output Voltage — The open circuit dc voltage at the testers 
between 'line' and ^earth' terminals as assigned by the manufacturer. 

7. GENERAL REQUIREMENTS 

7.1 Operation of the Tester 

7.1.1 The degree of damping of the moving system of the tester, that 
is the time elapsed till the pointer has been brought to a standstill, when 
a resistance of the value corresponding to the central scale mark is 
inserted between the measuring terminals under normal condiuons of use, 
shall not exceed three seconds. 

8. NORMAL CONDITIONS OF USE 

8.1 The tester shall be used on a horizontal surface. The external 
magnetic field at the place should be less than that specified in 11.6.4. 

9. LIMITS OF ERROR 

9.1 Resistance — The deviation of the pointer from the true value 
marked shall be within ±_ 5 percent in the first effective range and 
within i 10 percent in the second effective range. At I '10 of the rated 
resistance, the deviation of the pointer at the infinity and zero or mini- 
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mum value marked shall not exceed ± 0'7 percent of the scale length. 
This test may be conducted at any value of input voltage of 230 V zb 10 
percent. 

9.2 Terminal Voltage — The terminal voltage from rated input 
voltage up to and including ± 10 percent of rated input voltage marked 
on the tester shall be: 

a) within ±: \0 percent of rated output voltage corresponding to 
the rated resistance, and 

b) not less than 90 percent of rated output voltage for the centre 
scale mark. 

10. INFORMATION, MARKINGS AND SYMBOLS 

10.1 Ittformation — Brief instructions for using the tester and 
precautions to be taken at the time of using the instrument, and at the 
time of storing, shall be supplied as accompanying document. 

10.2 The following particulars shall be indelibly and clearly marked on 
the tester in a visible position: 

a) Reference to this Indian Standard, for example, Ref IS ; 

b) Serial number and model number of the tester, 

c) Rated output voltage and rated resistance, 

d) Rated input voltage, 

e) Frequency in Hz, 

f ) Power consumption In VA, 

g) Manufacturer's name and/or trade-mark, 

h) Country of manufacture, 

j ) Symbol 'OADJ' and 'OO ADJ* for devices used for controlling 
the magnetic shunt or adjusting resistance or mechanical shifting 
of pointer, and 

k) A suitable warning symbol such as 'C-4/High voltage flash* shall 
also be marked on the tester [ see IS : 9249 ( Part 1 )-1979*]. 

10.3 The insulation resistance tester may also be marked with the 
Standard Mark. 

Note — The use of ihe Standard Mark is governed by the provisions of the Bureau 
of Indian Sunndards Act 1986 and the Rules and Regulations made thereunder. The 
Standard Mark on products covered by an Indian Standard conveys the assurance 
that they have been produced to comply with the rpquirements of that standard under 
a well defined system of inspection, testing and quality control which is devised and 
supervised by BIS and operated by the producer. Standard marked products are 
also continuously checked by BIS for conformity to that standard as a further 
safeguard. Details of conditions under which a licence for the use of the Standard 
Mark may be granted to manufacturers or producers may be obtained from the 
Bureau of Indian Standards- 



♦ Specification for safety requirements for indicating and recording electrical 
measuring instruments and their accessories; Part 1 Common safety requirements for 
instruments. 
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11. TESTS 



11.0 General — Tests shall be carried out, unless otherwise specified, at 
the standard temperature of 27 ± 2°G and humidity of 65 ± 5 percent. 

11.1 Type Tests — The following shall constitute the type tests and 
shall be carried out in the sequence given below on the same instrument: 

a) Insulation resistance test ( 11.4 ), 

b) High voltage test ( 11.5 ), 

c) Tests for limits of error ( 11.6 ), 

d) Endurance test ( 11,7 ), 

e) Dust test ( 11.8 ), 

f) Vibration test ( 11.9) 

g) Bump test ( 11.10 ), 

h) Dry heat test ( 11.11 ), 

j ) Dry cold test ( 11.12 ), and 

k) Damp heat cycling test ( 11.13 ). 

11.2 Acceptance Test — The following shall constitute the acceptance 
tests: 

a) Insulation resistance test ( 11.4 ), 

b) High voltage test ( 11.5 ), and 

c) Tests for limits of error ( 11.6 ). 

11.2*1 Sampling Plan — The recommended sampling plan and criteria 
for acceptance of lot are given in Appendix A. 

11.3 Routine Tests — The following shall constitute the routine tests: 

a) Insulation resistance test ( 11.4 ), 

b) High voltage test ( 11.5 ), and 

c) Tests for limits of error ( 11.6 ). 

11.4 Insulation Resistance Test — The insulation resistance of the 
tester across all the external terminals connected together and the 
containing case and across all the external terminals connected together 
and the mains input when measured by applying 500 V dc, shall be not 
less than the values given below: 

a) For rated voltage up to and including 250 V 25 Mfi 

b) For rated voltage above 250 V 50 Mo 

The voltage shall be applied for a duration long enough to get a 
Steady reading of the insulation resistance. 
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11.5 High Voltage Test 

11.5.1 No breakdown, arcing or sparking shall occur when an ac 
vohage of 2 000 volts ( rms ) is applied between all the live terminals 
connected together and the case for a period of one minute. 

11.5.2 The value of 2 000 volts shall be applicable provided: 

1) The maximum steady state output current does not exceed 5 mA 
ac and 10 mA dc or the mixed current 10 mA peak. 

2) The rated output voltage is up to and including 1 000 volts dc. 

In all other cases, the test shall be conducted at voltage equal to 
twice the rated output voltage plus 1 000 volts. 

11.6 Tests for Limits of Error 

11.6.0 Tests shall be done to prove conformity to the provision laid 
down in 9.1 and 9.2 and those given below. 

11.6.1 Error Due to Variation of Level — A change of 5 degrees in the 
level of the tester, in any direction, shall not result in a deviation exceed- 
ing 0'5 mm of the pointer from its initial position. 

11.6.2 Error Due to Variation of Ambient Temperature — The deviation of 
indicator of the tester shall not exceed 5 percent near the central scale 
mark for the ambient temperature change by 4: 20°C from 27°G. 

11.6.3 Error Due to Excessive Humidity — The error of the tester shall not 
exceed the limits specified in IS : 2992-1980* before and after recovery 
after an exposure of 24 hours to a relative humidty of 90 percent and at 
a temperature of 27°C. 

11.6.4 Error Due to Stray Field — The error of the tester at the central 
mark shall not exceed i 5 percent of the indicated value, when the tester 
is exposed to a magnetic field produced by 400 ampere-turns ( dc ) in a 
coil of one metre diameter. The tester shall be so placed as to make the 
influence of the field maximum. 

11.6.5 Ripple at Measuring Terminal — The ripple factor at the 
measuring terminal shall not exceed 10 percent. 

11.7 Endurance Test — After repetition of the 'on' and 'oflf' operation 
of mains operated insulation resistance tester for 10 000 times, there shall 
be no eviiient deterioration and impairment in the woiking of the tester 
and it shall satisfy the requirements given in 9. 

Note 1 — 'On-off' switch means the switch incorporated in the instrument. 

NoTK 2 — Resistance equivalent to 1 /50th of the rated resistance should be 
connected across the terminals E and L during the test. 



•Specification for insultion resistance testers ( magneto generator type ) {first 
revision ). 
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11.8 Dust Test 

11.8.1 The chamber of this test shall be capable of maintaining in any 
region inside it, where the tester may be placed, a temperature of 
40 ± 2°G and a relative humidity of not more than 80 percent. 

11.8.2 The atmosphere within the chamber shall be agitated so as to 
keep it loaded with dust particles of such a size as to enable them to pass 
through a wire mesh 150-micron sieve with an aperture of 015 mm. 
The bulk of the material of dust shall consist of free silica. The con- 
centration of dust shall be determined by means of the device described 
in Appendix B where the requirement of dust concentration is also 
specified. 

11.8.3 The tester shall be placed in the test chamber for four hours 
with the atmosphere stirred and the dust shall then be allowed to settle 
for two hours. The tester shall then be removed from the chamber and 
shall satisfy the requirements given in 9. 

11.9 Vibration Test 

11.9.1 The vibration test shall be carried out in accordance with 
IS : 9000 ( Part 8 )-198i*. The vibration severities shall be as given 
below: 

Frequency Ranget Amplitude Duration^ Endurance Procedure 

Hz h 

10 to 150 0*15 mm (2g) 6 Endurance at resonance fre- 

quency in most unfavourable 
direction. 

If direction is not known, vib- 
ration shall be applied for 2 h in 
each of the three mutually per- 
pendicular directions. If no 
resonance is observed, the equip- 
ment shall be subjected to vibra- 
tion at each of the frequencies 
25, 50, 100 and 150 Hz for * h in 
each of the three mutually per- 
pendicular directions ?o that the 
total duration does not exceed 
6h. 

11.9.2 After this test, the tester shall satisfy the requirements given 
in 9. 



♦Specification for basic environmental testing procedures for electronic and electrical 
items: Part S Vibration ( sinusoidal ) test. 
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11.10 Bump Test — The bump test shall be carried out in accordance 
with IS : 2106 ( Part 7 )-1964*. The meter shall be subjected to 4 000 
bumps at the rate of 2 to 3 bumps per minute after which the error shall 
not exceed the values specified in 9. 

11.11 Dry Heat Test — This test shall be carried out in accordance 
with IS : 9000 ( Part 3/Sec 1 to 4 )- 19771- The meter shall be subjected 
to a temperature of 55 i 3**C for a period of 24 hours. After a recovery 
period of 24 hours, the error shall be within the limits specified in 9. 

11.12 Dry Gold Test — This test shall be carried out in accordance 
with IS : 9000 ( Part 2/Sec 1 to 3 )-1977]:. The meter shall be subjected 
to a temperature of 10 dt 3*^0 for a period of 24 hours. Afcer a recovery 
period of 24 hours, the limits of error shall not exceed the values speci- 
fied in 9. 

11.13 Damp Heat Cycling Test — The test shall be carried out in 
accordance with IS : 9000 ( Part 5/Sec 1 )-198l§. The number of cycles 
shall be 2 and after a recovery period of 24 hours, the error shall not 
exceed the limits specified in 9. 



APPENDIX A 

( Clause 11.2.1 ) 
SCALE OF SAMPLING AND CRITERIA FOR CONFORMITY 

A-l. LOT 

A-1.1 In any consignment, all insulation resistance testers of same 
rating manufactured from the same material under essentially similar 
conditions of production shall be grouped together to constitute a lot. 

A-2. SCALE OF SAMPLING 

A-2.1 For judging the conformity of a lot to the requirements of the 
specification, tests shall be done for each lot separately. For this pur- 
pose, the number of insulation resistance testers to be selected at random 
from a lot shall be in accordance with col 1 and 2 of Table 2. 



•S^pecification for environmental tests for electronic and electrical equipment: 
Part 7 Bump test. 

fSpecification for basic environmetal testing procedures for electronic and electrical 
items: Part 3 Dry heat test. 

JSpecification for basic environmental testing procedures for electronic and electrical 
items: Part 2 Cold test. 

§Sperification for basic environmental testing procedures for electronic and electrical 
items: Part5/Sec 1 Damp heat (cyclic ) test. 
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Lot Size 


Sample Size 


(1) 


(2) 


Up to 50 


8 


51 to ioo 


13 


101 to 150 


20 


151 to 300 


32 


301 and above 


50 



TABLE 2 SCALE OF SAMPLING AND ACCEPTANCE NUMBER 

( Clauses A-2 A and ASA ) 

Acceptance Number 

(3) 




1 

2 

A-2.1.1 These tests shall be selected from the lot at random. In order 
to ensure the randomness of selection, procedures given in IS : 4905- 
1968* may be followed. 

A-3. NUMBER OF TESTS AND CRITERIA FOR CONFORMITY 

A-3.1 Each of insulation resistance testers selected in the sample shall 
be subjected to tests for insulation resistance and high voltage. The lot 
shall be considered as conforming to the requirements, if the number of 
failures in either of the tests is less than or equal to the acceptance 
number given in col 3 of Table 2; otherwise the lot shall be rejected. 



APPENDIX B 

( Clause 11.8.2 ) 

DUST CHAMBER AND APPARATUS FOR MEASURING 
DUST CONCENTRATION 

B-1. DUST CHAMBER 

B-1.1 A schematic layout of a typical chamber recommended for use for 
the dust cycle is shown in Fig- 1- It is designed to ensure uniform and 
reproducible distribution of dust. The system is completely enclosed 
and does not become congested during operation. A circulating fan, F 
( low pressure, high volume ventilating pattern ) blows air over the pile, 
P where the dust is picked up and carried along into the chamber, C. The 
air velocity decreases in the chamber so that much of the dust falls back 
into the hopper, H from where it returns to the pile, while the air is fed 
back into the fan through the top of the chamber. The dimensions of 
the hopper tube are so proportioned that whatever the head of the dust 

•Methods for random sampling. 
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pressure may be, the pile P never completely fills the main air duct. 
Consequently, the air flow carries away, more or less, a constant amount 
of dust from a pile which all the time is being replenished. 




Fig. 1 Schematic Layout of Apparatus Used for the Dust Cycle 

B-1.2 The arrangement described under B-1.1 may be modified so as to 
result in a flow of dust loaded air which takes the shape of a rising 
vertex. For this purpose, four dust jets may be used in a symmetrical 
configuration. 

B-1.3 The more important details of a typical dust chamber are given 
below: 



a) Internal size of chamber 

b) Heater rating 

c) Fan rating 



91*5 cc 

750 watts 

7 100 litres/min at a pressure of 
3-8 cm/HaO, 250-watt, 3 000 
rev/min meter 



d) Inside diameter of hopper ^"54 cm 

e) Inside diameter of circulating 12'7 cm 
dust 
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B-2. APPARATUS FOR MEASURING DUST CONCENTRATION 

B-2.1 A simple measuring device is shown in Fig. 2. Dust enters the 
box through five circular holes and collects at the bottom of the detach- 
able cover. For measuring dust concentration, the device is placed in 
any representative position within the dust chamber. The air is circu- 
lated for five minutes and the dust is then. allowed to settle down. The 
amount of dust which collects on the detachable cover during the total 
test period is weighed and shall be 23 ^ 5 g. 



BAFFLES 




5 EQUAL AND 
SYMMETRICAL 
DUST INLETS 

22 SWG BRASS 
SHEET 



DETACHABLE 
COVE« 



Fig. 2 Details of Apparatus for Measuring Dust Concentration 
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